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(71) NOL OFFSHORE SER- 

VICES (UK) UMITBD, a BridA Qaapaa?, 
of 131—133 KoUanl Paifc Avenue. Loodaa 
Wll 4UT (foaaair ef 4-9 Wood Stnei, 
London EC2V 7^?% do hereby dechn the 
iBvcntioot iOT wUdi wc pny tfast ft Futnt 

nbc gnoted u% and tbe mediod by which 
to be p cf to nncd, to be putfculaxly des- 
cribed ID tfld hf the foUoiriBig mmut:*** 
Tbtt ntvetttioB lebrto to the ncufin^ 4if 
itnictiiRi to tubular nctal piki und er w aiq . 

It is the coovendooal V^^ct whese, fcr 
ffgiiHpji^ a base is to be faiirnwl to the leo* 
oea Of pues lor toe use to uoofpotsse moi- 
Wdual tubes vfaich f nrlwlr die paxts of the 
piles pn^octiog 4bovc die seapbedy aod the 
tubes arc tfacQ secured to the pUes bjr any 
ooc of scvetal loedio d s induding ^icldnig or 
giuudugt or driving e pla djsiHfiilcal^ 
thioogh each pile and the tdnoiiiidiiig tidie. 
Ail 01 dicse mrthods are however emcmri^ 
eipeoave by reasoa of the need to ddp oot 
dzven and the rwpiiiwl Mwylsl apparatus for 
underifatcr work and the lengdiy woifc neoes- 
saiy on site. 

Acooidiflg Id the present unrendon dxre 
IS provided a of sccomig to tobolar 

metal plies a stmctnie ~ 
of tidies tfaioui^ wfaicb 
which mcdaid 
each pOe 
^ oritekbd 
iJidiiig tube by 
cnsfga wimin tno puai 

It wQl be underscDod diat the only woric 
required of the dhcr fa an tt P d ctw ua opera- 
tiob aooofdlng to the luvendon is to ensure 
that the fnploawe <fiaigp is oorvec^^ posdioQed 
and located ■ The rr<piiiyd ^bMp^ and siae of 
the ei|>h'>ii>e <iliaigc $xt all detetmiDed 

The pile and tube may initially bodi be 
cyHttfakal at the bcadkn of the imcaded 
rr^Mkm, so diat dte rrplonon defonas both 
the pile and the tube outward kcally, or 
ahctnatively die tube may infaially be out- 




mdsg a plutaBty 
lupaiin: pQes 
I jpcaBy de> 
ifltD lightly 
with the en- 
of an 



wanUy defotmed as by swamg lo that the 
ffrpkttiftn defonns ^^dpa^dte pik^ ez- 
panding it local^ intD swsgpd or welded 
cogMenient widi the tubOL SO 

Tbs Inrattioa wQl now be describad in 
more detail with icteenoe by way of 
to the acQOppsnying dlajpamnml 
in wUch: 

l^gnies i and 2 are diagrammatk sfrn'nnal S5 
views inuitratiDu| mp o cti v el y the diapes of 
the txdie and pSe^ in one method aocoidiog 
to the In9codoo» l e sp c alvdy bcfoar and after 
the detonation of tne explosive chaxge. 

Refeiiiitf first to Flgufe 1» the tcfcrcnce 60 
mimersl 10 indicates a mB tsl ftame st m ct u ie 
which is to be fisoed to the sea-bed by 
aecuadn g the strocturc to tubular sMl^ks 
driven into the tea-bed 11. One sndi pOe Is 
dMfwn at 12^ 65 

T%e structure 10 iiMJOtporatca e number of 
veztkal pile guide tubes 13 and operates, 
dufing its ioatallatlon, u a tem^ate for locat* 
log the piles fa their ootxect p osit ions wfaUtt 
th^ sre being driven. To assist fa gnidfag 70 
die leading ends the pQes fato the tubes* 
dm tmer ends of the tubes are bdled out* 
ward. Bach pile is tlius lowered through the 
TffTTf^p*^i^"'g tube 13 and hannneied fato 
the sea-bed. When the pile has been driven 75 
fa. its upper end is lef^ p n ^ ec tla g {utt above 
die top edge of the tube 13, the pile bcfag 
cuft off at this level if neoesmy. Cadi of the 
guide tdbea has fa t en nediato Its ends a 
swagedHKtt portion aa rimrn at 14 and t9 80 
sBouie dm s t m c ti ge to the pUes a s hap ed 
eqdoiive diatie 15 suspended on a line 16 
is lowered into the pQe to a positian level 
with portion 14 of the tube, is located fa diat 
posinott and is then detonate^L ^^fae ei^ploston 85 
tlffimiis the pHe locally ouswards Into swaged 
or welded mgagfincnt vrith the poctku 14 
of the tube , so that the itmcture is toca trd 
agsinif upwaid or downward movement tela* 
live to the pOe. 90 
The slMpe and siae of the charge axe 
to materials used, the 
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dqyth tnd deadty of the water, whether m 
Pinpcd iAixeifcimj e ft or a wdded btexfaoe 
fit IS requred between the ^ tnd the guide 
tubc^ acd odier idevant fuctoft. 

S If dedzed, the tsidal swaging of guide 
ttdxs majf be <uni>yf<l| and fai that case die 
tiibe li made from a oieod having a mffirfem 
degree of malkabifity to enabk k to be de- 
f onsed dutward» without fractunog* bjr the 

IQ explosianf ao that again a swaged httetfereooe 
fit er welded ii!Dr.ifa« fit ia cibtafncid between 
thn tribe end pile* 

VHAT VE CLAIM IS:— 

1. A method of irtfiiitng to mlwtlar nettl 
15 pikt a stnicnife luuo r p oe at fag a pbraStf of 
tubea througlli which the tespectlfe pflea pfo- 
fed^ ^ffaich siethod ooDprisea locsalijf defoon* 
log each pile outwaitQif loto tigbii^ swaged or 



wdded cmgrment with the *Tr*"'W"g tube 

by dctonadni of an ^|*V?tlw cbaige widdn 20 

the pile. 

2. A method as daimed in daim 1, wfaodn 
each taht h initiattf of locally inoeaKd dia- 
nte te r at the In ra t mi of the frploajye charge. 

3* A method d seeming m tidsolar ''i^tyl 25 
piles a stro ctme inoorpotatlng a i^iirafity of 
tubes thrtwigh wfasdi wt tespeciiv c piles pn>> 
jccXf wiilch me t hod is subniin hJ^ as heaehi* 
bcfove described with icfeituoe to and as 
Qhisuaind hi die ocyoiwpaByiBg dnwlDgs* 30 

STHVENS , jmyLBTT & PERKINS, 
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